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Abstract of JP8045684 

PURPOSE:To reduce generation of 
interferential electric waves using a simple 
circuit configuration by making 
electromagnetic coupling with an exciter 
coil which is supplied with high frequency 
current to be given by a power amplifier, 
and encapsulating a light emitting medium 
airtightly. CONSTITUTION:When the 
power is put on, an oscillator of voltage 
control type constituting an oscillating 
means 5 begins oscillating, and a specified 
signal is emitted. This high frequency 
signal is fed to FET1 and FET2 of an 
amplifier 2 via transformers Tl, T2, 
amplified to high frequency by DC output 
supplied from a DC power supply 1, and 
sent out from tone amplifier 2. The input 
signal to the amplifier 2 supplied via the 
transformers Tl, T2 is fed to Vin of a phase 
difference sensor 7 through a transformer 
T3 and resistance Rl. The high frequency 
output current of the amplifier 2 is fed to 
Iin of the sensor 7 via a current transformer 
CT1. The sensor 7 emits a rectangular 
voltage in accordance with the phase 
difference of the voltage. A control means 6 
integrates the output therefrom and controls 
the impression voltage of the oscillating 
means 5 in accordance with advance/delay 
of the phase. 
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CLAIMS 



[Ciaim(s)] 

[Claim 1] The output of the oscillation means constituted so that an output frequency 
might change, a DC-power-supply means to output; direct current power, and; 
oscillation means is made into an input signal. So that the phase contrast detection 
means and; phase contrast which output the signal according to the phase contrast of 
the phase of the electrical potential difference of the input signal of the power 
amplifier which makes the output of a DC-power-supply means high-frequency power, 
and; power amplifier, and the phase of the high frequency current outputted from 
power amplifier may decrease The electrodeless discharge LGT lighting device 
characterized by providing the electrodeless discharge LGT with which it was 
arranged so that an electromagnetic coupling might be carried out to the excitation 
coil and; excitation coil with which the control means to which the output frequency of 
an oscillation means is changed, and the high frequency current outputted from; power 
amplifier are supplied, and the luminescence medium was enclosed airtightly, and;. 
[Claim 2] It drives with the DC-power-supply means and; RF driving signal which 
output direct current power. So that the phase contrast detection means and; phase 
contrast which output the signal according to the phase contrast of the frequency 
converter which changes said direct current power into high-frequency power, the 
phase of the electrical potential difference of; driving signal, and the phase of the 
output current of a frequency converter may decrease The electrodeless discharge 
LGT lighting device characterized by providing the excitation coil which supplies 
excitation energy to a luminescence medium, and; while the output of the control 
means to which the frequency of a driving signal is changed, the electrodeless 
discharge LGT with which; luminescence medium was enclosed airtightly, and; 
frequency converter is supplied. 

[Claim 3] The output of the 2nd oscillator which outputs the signal of the frequency of 
the output signal of the 1st oscillator which outputs the signal of constant frequency, 
and the; 1st oscillator, and a different frequency, a DC-power-supply means to 
output; direct current power, and the; 1 st or 2nd oscillator is made into a driving signal. 
So that the phase contrast detection means and; phase contrast which output the 
signal according to phase contrast with the phase of the high frequency current 
outputted from power amplifier on the basis of the electrical-potential-difference 
phase of the input signal of power amplifier and; power amplifier which makes the 
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output of a DC-power-supply means high-frequency power may decrease It is 
arranged so that an electromagnetic coupling may be carried out to a selection means 
to choose one side of the output signal of the 1st or 2nd oscillator, and to supply an 
input signal to power amplifier, the excitation coil, with which the output of; power 
amplifier is supplied, and; excitation coil. The electrodeless discharge LGT lighting 
device characterized by providing the electrodeless discharge LGT with which the 
luminescence medium was enclosed airtightly, and;. 

[Claim 4] So that the 1st oscillator and; output frequency which output the signal of 
constant frequency may change The output of the 2nd constituted oscillator, a 
DC-power-supply means to output; direct current power, and the; 1st or 2nd 
oscillator is made into an input signal. After a predetermined period passes since a 
phase contrast detection means to output the signal according to phase contrast with 
the phase of the high frequency current outputted from power amplifier on the basis 
of the electrical-potential-difference phase of the input signal of power amplifier and; 
power amplifier which makes the output of a DC-power-supply means high-frequency 
power, and; powering on Before the timer means and; timer means of outputting a 
signal output a signal After it supplies power amplifier by making the output signal of 
the 2nd oscillator into an input signal and a timer means outputs a signal So that the 
selection means and; phase contrast which are supplied to power amplifier by making 
the output signal of the 1st oscillator into an input signal may decrease The 
electrodeless discharge LGT lighting device characterized by providing the 
electrodeless discharge LGT with which it was arranged so that an electromagnetic 
coupling might be carried out to the control means which controls the frequency of 
the output signal of the 2nd oscillator, the excitation coil with which the RF current 
output of; power amplifier is supplied, and; excitation coil, and the luminescence 
medium was enclosed airtightly, and;. 

[Claim 5] It is the electrodeless discharge LGT lighting device according to claim 4 
characterized by for the 1st oscillator being a crystal oscillator which outputs a 
1 3.56MHz signal substantially, and constituting a control means so that the frequency 
of the output signal of the 2nd oscillator may change in at least 1 3.2-1 3.8MHz. 
[Claim 6] Equipment characterized by having the **** means which is made to reflect 
or penetrate the light emitted from the electrodeless discharge LGT lighting device 
and; electrodeless discharge LGT of any 1 publication of claims 1-5, and is made to 
emit to the method of outside, and;. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an electrodeless discharge LGT 

lighting device and the equipment which used this. 

[0002] 

[Description of the Prior Art] As for the electrodeless discharge LGT without the 
electrode operation member which is easy to deteriorate inside a electric-discharge 
lamp, the life is being put in practical use from a ******** in recent years. 
Conventionally, the lighting device which used this kind of electrodeless discharge 
LGT is a configuration as shown in drawing 4 . 

[0003] That is, it oscillates on the oscillation frequency of a crystal oscillator 41, and 
an oscillator circuit 40 outputs the oscillation signal to the high-frequency amplifier 42. 
The high-frequency amplifier 42 amplifies the oscillation signal inputted, makes it the 
high frequency current of constant frequency, and outputs this to the excitation coil 
44 through the matching circuit 43. In order to support lighting starting of a 
electric-discharge lamp at the time of the lighting early stages of a electric-discharge 
lamp, impress the high voltage from the high-voltage generating circuit which is not 
illustrated to this electric-discharge lamp 45 and the gas probe 46 formed in one, 
discharge is made to occur in this gas probe, and the rare gas enclosed with the 
electrodeless discharge LGT 45 interior is ionized. Thereby, the interior of 
electrodeless discharge LGT 45 is made to generate the ring-like discharge which 
carried out magnetic coupling to the excitation coil 44. However, if the frequency of 
this high-frequency power is not restricted since high-frequency power is required in 
order to turn on this electrodeless discharge LGT, there is trouble which does an 
electromagnetic interference to other electrical machinery and apparatus etc. for this 
reason — as the operating frequency of this seed lighting device — 13.56MHz of an 
ISM band field — allocation ********. 

[0004] By the way, the electrodeless discharge LGT has the property that the 
impedance changes violently until it switches on the light from the time of starting. 
Moreover, in order to control loss of the matching circuit 43 for taking impedance 
matching to a electric-discharge lamp as much as possible, it is constituted so that Q 
of the matching circuit may usually be made high. Therefore, when the high frequency 
current of a fixed frequency tends to be passed in an excitation coil and you were 
going to make it turn on an electrodeless discharge LGT, by delicate fluctuation of the 
arrangement location of that impedance change of the electric-discharge lamp is 
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steep, an electrodeless discharge LGT, an excitation coil, etc., etc. shift or according 
to aging etc., changing [ of an impedance ] becomes much more remarkable and the 
adjustment in a matching circuit might be unable to be taken. When such an 
impedance mismatch arises, and it became impossible for high-frequency power to 
have supplied the electrodeless discharge LGT enough from the excitation coil and 
was the worst not to mention causing decline in luminous efficiency, a lot of reactive 
current flowed and there was a problem that the component of a lighting device will be 
destroyed. 

[0005] Then, in order to solve these technical problems, when these people had the 
steep impedance change at the time of starting etc., the frequency of high-frequency 
power was changed, the lighting device made to constitute so that an impedance may 
be adjusted was completed, and it applied (Japanese Patent Application No. No. 
256567 [ four to ]). 

[0006] That is, it inputs into an ejection phase detector from the terminal with which 
the high-frequency voltage impressed to the high frequency current and excitation 
coil which flow in an excitation coil is supplied to the high-frequency power of an 
amplifier output, and the phase contrast of these electrical potential differences and a 
current is detected. And the oscillation frequency of the oscillator of the 
armature-voltage control form which outputs the input signal of amplifier is changed, 
and the frequency of the high frequency current outputted from amplifier is changed 
so that the difference detected by this phase contrast detector circuit may serve as 
zero. 

[0007] Since according to this equipment the frequency of the high frequency current 
outputted from amplifier changes and the phase contrast of that electrical potential 
difference and current is reduced when the impedance change at the time of starting 
etc. is steep, the above-mentioned technical problem is solvable. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the output of amplifier is 
high-frequency power, ringings, such as a higher harmonic, may superimpose it on the 
high-frequency voltage. Therefore, when introducing an electrical potential difference, 
the filter circuit and partial pressure circuit for removing these ringings and fabricating 
a voltage waveform are needed. Moreover, in order to fully remove ringings, such as a 
higher harmonic, the damping property needed to add and use the ****** filter, but 
since the filter of a ****** property had large fluctuation of the operating point 
accompanying change of ambient temperature etc., it had to use the expensive filter 
circuit with few temperature changes. 
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[0009] This invention is offering the electrodeless discharge LGT lighting device which 
was made in order to solve the conventional trouble mentioned above, the purpose's 
can reduce generating of jamming by easy circuitry, corresponds to fluctuation of the 
frequency characteristics of an electrodeless discharge LGT exactly, and can prevent 
destruction of a component, and the equipment using it. 
[0010] 

[Means for Solving the Problem] An oscillation means by which the electrodeless 
discharge LGT lighting device according to claim 1 was constituted so that an output 
frequency might change, A DC-power-supply means to output direct current power, 
and the power amplifier which makes the output of a DC-power-supply means 
high-frequency power by making the output of an oscillation means into an input 
signal, A phase contrast detection means to output the signal according to the phase 
contrast of the phase of the electrical potential difference of the input signal of power 
amplifier, and the phase of the high frequency current outputted from power amplifier, 
It is arranged so that phase contrast may decrease, and an electromagnetic coupling 
may be carried out to the control means to which the output frequency of an 
oscillation means is changed, the excitation coil with which the high frequency current 
outputted from power amplifier is supplied, and an excitation coil, and it is 
characterized by providing the electrodeless discharge LGT with which the 
luminescence medium was enclosed airtightly. 

[0011] A DC-power-supply means by which an electrodeless discharge LGT lighting 
device according to claim 2 outputs direct current power, The frequency converter 
which drives with a RF driving signal and changes direct current power into 
high-frequency power, A phase contrast detection means to output the signal 
according to the phase contrast of the phase of the electrical potential difference of a 
driving signal, and the phase of the output current of a frequency converter, It is 
characterized by providing the control means to which the frequency of a driving 
signal is changed so that phase contrast may decrease, the electrodeless discharge 
LGT with which the luminescence medium was enclosed airtightly, and the excitation 
coil which supplies excitation energy to a luminescence medium while the output of a 
frequency converter is supplied. 

[0012] The 1st oscillator with which an electrodeless discharge LGT lighting device 
according to claim 3 outputs the signal of constant frequency, The 2nd oscillator 
which outputs the signal of the output signal frequency of this oscillator, and a 
different frequency, A DC-power-supply means to output direct current power, and 
the power amplifier which makes the output of a DC-power-supply means 
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high-frequency power by making the output of the 1st or 2nd oscillator into a driving 
signal, So that a phase contrast detection means to output the signal according to 
phase contrast with the phase of the high frequency current outputted from power 
amplifier on the basis of the electrical-potential-difference phase of the input signal 
of power amplifier, and phase contrast may decrease It is arranged so that an 
electromagnetic coupling may be carried out to a selection means to choose one side 
of the output signal of the 1st or 2nd oscillator, and to supply an input signal to power 
amplifier, the excitation coil, with which the output of power amplifier is supplied, and 
an excitation coil, and it is characterized by providing the electrodeless discharge LGT 
with which the luminescence medium was enclosed airtightly. 

[0013] The 1st oscillator with which an electrodeless discharge LGT lighting device 
according to claim 4 outputs the signal of constant frequency, The 2nd oscillator 
constituted so that an output frequency might change, and a DC-power-supply means 
to output direct current power, The power amplifier which makes the output of a 
DC-power-supply means high-frequency power by making the output of the 1st or 
2nd oscillator into an input signal, A phase contrast detection means to output the 
signal according to phase contrast with the phase of the high frequency current 
outputted from power amplifier on the basis of the electrical-potential-difference 
phase of the input signal of power amplifier, After a predetermined period passes since 
powering on, before a timer means to output a signal, and a timer means output a 
signal After it supplies power amplifier by making the output signal of the 2nd 
oscillator into an input signal and a timer means outputs a signal So that a selection 
means to supply power amplifier by making the output signal of the 1 st oscillator into 
an input signal, and phase contrast may decrease It is arranged so that an 
electromagnetic coupling may be carried out to the control means which controls the 
frequency of the output signal of the 2nd oscillator, the excitation coil with which the 
RF current output of power amplifier is supplied, and an excitation coil, and it is 
characterized by providing the electrodeless discharge LGT with which the 
luminescence medium was enclosed airtightly. 

[0014] An electrodeless discharge LGT lighting device according to claim 5 is a crystal 
oscillator with which the 1st oscillator outputs a 13.56MHz signal substantially in an 
electrodeless discharge LGT lighting device according to claim 4, and a control means 
is characterized by being constituted so that the frequency of the output signal of the 
2nd oscillator may change in at least 1 3.2-1 3.8MHz. 

[0015] Equipment according to claim 6 is characterized by having the electrodeless 
discharge LGT lighting device of any 1 publication of claims 1-5, and the **** means 
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which is made to reflect or penetrate the light emitted from an electrodeless 
discharge LGT, and is made to emit to the method of outside. 

[0016] In the above, a luminescence medium is excited with an excitation coil and 
includes all the media that perform luminous radiation, such as the light, ultraviolet 
radiation, and infrared light, here. 

[0017] Moreover, in order to obtain desired luminous intensity distribution typically 
[ the **** means which sets above, is made to reflect or penetrate luminescence of 
an electrodeless-discharge LGT, and is made to emit to the method of outside ], 
reflective members, such as a reflecting plate, a louver, etc. in which the light emitted 
from the electric-discharge lamp is reflected, the optical filter to which the spectral 
characteristic changes, an optical interference member, the translucency member 
which it is not accompanied [ member ] by change of the spectral characteristic, but 
make light all penetrate substantially name generically and say. 
[0018] 

[Function] In invention according to claim 1, a phase contrast detection means 
outputs the signal according to the phase contrast of the phase of the electrical 
potential difference of the input signal of power amplifier, and the phase of the high 
frequency current outputted from power amplifier. Moreover, a control means changes 
the frequency of the output of the oscillation means used as the input signal of power 
amplifier so that the phase contrast generated when the impedance change at the 
time of starting etc. is steep may be decreased. The high frequency current outputted 
from power amplifier is supplied, and the electromagnetic coupling of the excitation 
coil is carried out to the electrodeless discharge LGT with which the luminescence 
medium was enclosed, and it excites the luminescence medium. 

[0019] In invention according to claim 2, a phase contrast detection means outputs 
the signal according to the phase contrast of the phase of the electrical potential 
difference of the driving signal of a frequency converter, and the phase of the output 
current of a converter. Moreover, a control means changes the frequency of the 
driving signal of a converter so that the phase contrast generated when the 
impedance change at the time of starting etc. is steep may be decreased. The high 
frequency current outputted from the converter is supplied, and the electromagnetic 
coupling of the excitation coil is carried out to the electrodeless discharge LGT with 
which the luminescence medium was enclosed, and it excites the luminescence 
medium. 

[0020] In invention according to claim 3, the 1st and 2nd oscillators output the signal 
of a mutually different frequency. Moreover, when the impedance change at the time 
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of starting etc. is steep, a selection means differs from an operation of invention of 
the point which chooses one side of the output of the 1st or 2nd oscillator with which 
oscillation frequencies differ, and supplies an input signal to power amplifier of 
above-mentioned claim 1 so that phase contrast may be decreased. 
[0021] In invention according to claim 4, a selection means supplies the output signal 
of the 2nd oscillator to amplifier before the signal output from a timer means, and after 
a timer means carries out a signal output, the output signal of the 1st oscillator is 
supplied to amplifier. Moreover, a control means controls the frequency of the 2nd 
oscillator so that phase contrast decreases. 

[0022] In invention according to claim 3 or 4, a control means controls invention 
according to claim 5 to change the frequency of the 2nd oscillator in the range of a 
predetermined frequency domain. 

[0023] Invention according to claim 6 has the same operation as invention of the one 
to claim 5 above-mentioned publication. 

[Example] Hereafter, the example of this invention is explained using a drawing. The 
electrode electric-discharge lamp lighting device which starts one example of this 
invention at drawing 1 is shown. 

[0024] DC power supply 1 are constituted so that a commercial alternating current 
electrical potential difference may be changed and outputted to the direct current 
voltage of 75V. Moreover, the power amplifier 2 connected to these DC power supply 
1 through the noise filter which consists of an inductor, a capacitor, etc. has the 
field-effect transistors FET1 and FET2 to which the series connection of the pair was 
carried out, and, as for these FET 1 and 2, an input signal is supplied from the 
secondary coil of transformers T1 and T2 through the negative bias circuits 3 and 4. 
[0025] An oscillation means 5 to output an input signal to amplifier 2 through 
transformers T1 and T2 is the oscillator of the armature-voltage control form where 
an oscillation frequency changes continuously by 1 3.2-1 3.8MHz. The input of the 
oscillation means 5 is connected to the control means 6. and this control means 6 
changes the electrical-potential-difference value supplied to the oscillation means 5 
according to the output signal of the phase contrast detector 7, and controls the 
above-mentioned oscillation frequency. Moreover, the primary coil of the 
transformers T1 and T2 which impress an input signal to amplifier 2 is connected to 
transformer T3 in serial, and resistance R1 is connected with the primary coil of this 
transformer T3 in juxtaposition. 

[0026] The connection middle point of FET1 and FET2 of amplifier 2 is connected to 
the excitation coil 9 through the primary coil and the matching circuit 8 of the current 
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transformer CT 1 . 

[0027] And it connected with the secondary coil of the current transformer CT 1, and 
the current input terminal Iin of the above-mentioned phase contrast detector 7 has 
connected another side and the volt input terminal Vin with the primary coil of 
transformer T3 to which resistance R1 was connected in juxtaposition. 
[0028] Moreover, the excitation coil 9 is what carried out coiled form formation of the 
right conductivity metals, such as aluminum, so that it might have the number of 
winding of two to 3 turn, and it is arranged so that electrodeless discharge LGT 10 
may be surrounded (the configuration of an excitation coil is simplified in a drawing). 
Electrodeless discharge LGT 1 is formed with a spherical or tubed heat-resistant 
translucency container like quartz glass or a polycrystal alumina, and the 
luminescence medium is airtightly enclosed with the interior. Here, in this example, 
iodine sodium and cerium chloride are enclosed by this weight ratio as a luminescence 
medium, and the xenon of the partial pressure of about 500 torr(s) is enclosed as a 
buffer gas so that the light may be emitted, for example. 

[0029] An operation of the electric-discharge lamp lighting device constituted as 
mentioned above is explained. First, if the switch which is not illustrated is closed and 
a power source is switched on, the oscillator of the armature-voltage control form 
which constitutes the oscillation means 5 will start an oscillation, for example, the 
predetermined signal whose frequency is 13.5MHz will be outputted. This RF signal 
inputted into FET1 and FET2 of amplifier 2 through transformers T1 and T2 is 
amplified by the RF whose effective voltage value is about 300v, and is outputted by 
the dc output of 75V supplied from DC power supply 1 from amplifier 2. 
[0030] Here, the input signal of the amplifier 2 supplied through transformers T1 and 
T2 is inputted into Vin of the phase contrast detector 7 through transformer T3 and 
resistance R1. Moreover, the RF output current of amplifier 2 is inputted into Iin of the 
phase contrast detector 7 through the current transformer CT 2. And the phase 
contrast detector 7 outputs the square wave electrical potential difference of the ON 
width of face according to the these-inputted current and the phase contrast of an 
electrical potential difference. For example, at the time of the phase which was behind 
[ the current ] in the electrical potential difference inputted, a square wave with small 
ON width of face is outputted, and a square wave with big ON width of face is 
outputted at it at the time of the advanced phase. A control means 6 controls the 
oscillation means 5 to lower the electrical potential difference impressed to the 
oscillation means 5, and to reduce an oscillation frequency to 13.2MHz, when it 
integrates with the square wave electrical potential difference outputted from the 
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phase contrast detector 7 and the phase is behind. Similarly, while the phase is 
progressing, the electrical potential difference impressed to the oscillation means 5 is 
raised, and an oscillation frequency is raised to 13.8MHz. 

[0031] And the high frequency current outputted from amplifier 2 in this way is 
supplied to the excitation coil 9, and produces alternating field. Thereby, closed 
electric field occur inside a electric-discharge lamp 10, the current which flows 
through the enclosed luminescence medium flows, and the arc discharge of the anchor 
ring in alignment with the inner configuration of an excitation coil occurs. 
[0032] As a result of according to the above-mentioned example the oscillation 
frequency of the oscillation means 5 changing so that the phase contrast of the 
electrical potential difference of high-frequency power and a current may be reduced, 
generating of the reactive current can be reduced. Moreover, the phase can be 
detected, without adding a special partial pressure circuit and a filter circuit, in order 
that the phase contrast detector 7 may input the electrical potential difference of the 
input signal of power amplifier. In addition, other devices equipped with other, for 
example, the insulated gate, bipolar transistors [ FET / which was shown in the 
above-mentioned example ] (IGBT) and a capacitive control terminal like an MOS 
control thyristor (MCT) as an amplifier of power amplifier 2 may be used here. Since 
what integrated with the input current serves as a gate voltage waveform and 
becomes in phase with an output voltage wave when the thing equipped with the 
control terminal capacitive [ these ] is used, it is suitable for this invention. 
[0033] Next, the electrodeless discharge LGT lighting device concerning other 
examples of this invention is explained using drawing 2 . Here, the same sign is given 
to the same component as the component in drawing 1 R> 1 , and a part of explanation 
is omitted. The power amplifier 2 connected through the noise filter like the 
above-mentioned example is connected to DC power supply 1 which generate the 
both sides of 75V direct current voltage supplied to amplifier 2, and the about [ 5V ] 
direct current voltage for [ various ] control. As for the field-effect transistors FET1 
and FET2 to which the series connection of the pair of an amplifier 2 was carried out, 
an input signal is supplied from the secondary coil of transformers T1 and T2 through 
the negative bias circuits 3 and 4. The primary coil of transformers T1 and T2 is 
connected to the drain of field-effect transistor FET3 through the filter circuit which 
consists of an inductor and a capacitor, and the gate of the field-effect transistor 
FET3 is connected to the selection means 11. Although the detail of this selection 
means 1 1 is mentioned later, the oscillation frequency consists of combination logical 
circuits which choose one side of the output of the armature-voltage control form 
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oscillator 12 which carries out adjustable, and the crystal oscillator 13 oscillated by 
constant frequency. As well as the above-mentioned example, it connects with the 
volt input terminal Vin of the phase contrast detector 7 so that the electrical potential 
difference of the input signal of amplifier 2 may be inputted, and through the current 
transformer CT 1 , it connects with the current input terminal Iin so that the output 
current of amplifier 2 may be inputted. The output terminal of a phase contrast 
detector is connected to the control unit 6 through the reverse-connected diode D1. 
The control device 6 consists of a capacitor C1 connected to the output terminal of 
the phase contrast detector 7 in juxtaposition, and resistance R2 and the 
armature-voltage control variable capacitance diode D2. Moreover, the 
armature-voltage control form oscillator 12 which consisted of the capacitors C2 f the 
inductors L1, and transistors Tr1 which form a parallel resonant circuit is connected 
at the connection middle point of resistance R2 and diode D2. It connects with a 
multistage operational amplifier and the emitter of a transistor Tr1 is connected to 
NAND-circuit NAND1 of the further above-mentioned selection means 1 1. Moreover, 
the crystal oscillator 13 is connected to NAND-circuit NAND2 of the selection means 
1 1 after connecting with a multistage operational amplifier. 

[0034] Moreover, after the predetermined period progress after powering on, the timer 
circuit 14 to which the direct current voltage of DC power supplies 1-5V is supplied is 
constituted so that a timer signal may be outputted, and it has connected the output 
to NAND-circuit NAND2 and NOT circuit NOT of the selection means 11. As for 
NAND-circuit NAND3 of the selection means 11, the output of NAND-circuit NAND1 
and the output of NAND-circuit NAND2 are connected as an input. 
[0035] Moreover, the output terminal of the above-mentioned timer circuit 14 is 
connected so that the keying signal of the relay RY which constitutes the bootstrap 
circuit 15 of electrodeless discharge LGT 10 may be outputted. Here, this bootstrap 
circuit is a circuit for impressing the high voltage to starting discharge capillary 10b by 
which it was attached in tight container 10a with which the luminescence medium of a 
electric-discharge lamp 10 was enclosed in one, and rare gas was enclosed with the 
interior. 

[0036] Moreover, drawing 3 is used and explained focusing on the **** means about 
the equipment using the above-mentioned electrodeless discharge LGT. Drawing 3 R> 
3 is the important section sectional view showing the outline of the **** means of 
equipment, and the socket 30 which supports a electric-discharge lamp 10 is arranged 
in the center section of the reflective bowl-like bamboo hat 31 with which an inside 
presents a reflector by fixing mechanically starting discharge capillary 10b attached in 
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electrodeless discharge LGT 10 in one. Moreover, in order to prevent that an 
electromagnetic wave leaks outside to opening of the reflective bamboo hat 31, the 
front-windshield plate 32 with which a metal mesh (not shown) was embedded is 
arranged, and the twist system light means is constituted to these reflective bamboo 
hat 31 and the front-windshield plate 32. In addition, it connected with the arm-like 
aluminum plate, and although pre-insulation processing is carried out, it penetrates 
and the both ends of the excitation coil 9 do not illustrate the top face of the 
reflective bamboo hat 31, they are electrically connected with the above-mentioned 
matching circuit 8. Moreover, similarly, the lead-in wire which impresses the high 
voltage to starting discharge capillary 10b also penetrated the top face of the 
reflective bamboo hat 31, and has connected it to a bootstrap circuit. 
[0037] Next, the actuation of an electrodeless discharge LGT lighting device shown in 
drawing 2 is explained. First, if the switch which is not illustrated is closed and a power 
source is switched on, the timer circuit connected to DC power supply 1 will start a 
time check, will reach the High signal which closes the relay RY of a bootstrap circuit 
15 to coincidence, and will emit a High signal for the selection means 11. Moreover, 
the armature-voltage control form oscillator 12 and a crystal oscillator 13 start an 
oscillation, for example, a predetermined oscillation signal (13.5MHz and 13.56MHz) is 
outputted respectively. At this time, a High signal is inputted into one side of NAND2 
of the selection means 11 as above-mentioned, since the crystal oscillator 13 is 
oscillating and the input of another side serves as a High signal, that output serves as 
Low and the signal of a crystal oscillator 13 is not outputted. Moreover, a High signal 
is inputted, and since, as for another side, the NOT output of a timer signal, i.e., a Low 
signal, is inputted by the output of the armature-voltage control form oscillator 12, an 
output serves as High and outputs the signal of the armature-voltage control form 
oscillator 12 to NAND1 with it. And since the Low signal which are the High signal 
which is an output signal of NAND1, and an output signal of NAND2 inputs, an output 
serves as High and outputs the signal of the armature-voltage control form oscillator 
12 to NAND3. This output signal is amplified by about effective voltage value 5V, and 
is inputted into FET1 and FET2 of amplifier 2 by field-effect transistor FET3 through 
transformers T1 and T2. And this RF signal is amplified by the RF whose effective 
voltage value is about 300v, and is outputted by the dc output of 75V supplied from 
DC power supply 1 from amplifier 2. At this time, the input signal of the amplifier 2 
supplied through transformers T1 and T2 is inputted into Vin of the phase contrast 
detector 7 through transformer T3 and resistance R1. Moreover, the RF output 
current of amplifier 2 is inputted into Iin of the phase contrast detector 7 through the 
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current transformer CT 2. And the phase contrast detector 7 outputs the square 
wave electrical potential difference of the ON width of face according to the 
these-inputted current and the phase contrast of an electrical potential difference. 
For example, at the time of the phase which was behind [ the current ] in the electrical 
potential difference inputted, a square wave with small ON width of face is outputted, 
and a square wave with big ON width of face is outputted at it at the time of the 
advanced phase. And the capacitor C1 of a control means 6 carries out the charge 
and discharge of the square wave electrical potential difference outputted from the 
phase contrast detector 7, and carries out the charge and discharge of the 
armature-voltage control variable capacitance diode D2. The resonance circuit which 
consists of a capacitor C2 and an inductor L1 performs resonance according to the 
amount of discharge charges of diode D2, and synchronizing with the resonance 
actuation, a transistor Tr1 switches and is oscillated. That is, when the ON width of 
face of the output square wave of the phase contrast detector 7 is small, as a result 
of a current's becoming [ a charge-and-discharge period ] long with a delay phase, the 
oscillation frequency falls to 13.2MHz. Conversely, while the phase is progressing, an 
oscillation frequency rises to 13.8MHz. 

[0038] And the high frequency current outputted from amplifier 2 in this way is 
supplied to the excitation coil 9, and produces alternating field. Moreover, since the 
relay of a bootstrap circuit 15 is closed to coincidence, in response to the output of 
amplifier 2, the resonance circuit of a bootstrap circuit 15 resonates and the high 
voltage by resonance is impressed to starting discharge capillary 10b. Thereby, the 
glow discharge which ionizes and goes in the direction of tight container 10a 
generates the rare gas enclosed with starting discharge capillary 10b. Moreover, 
according to the high frequency current which flows in the excitation coil 9, since the 
field has occurred, closed electric field occur inside a electric-discharge lamp 10, the 
current which flows through the enclosed luminescence medium flows, and the arc 
discharge of the anchor ring in alignment with the inner configuration of an excitation 
coil occurs. Next, the Low signal is made to input into the selection means 1 1 at the 
same time a timer circuit will output a Low signal and it will carry out Kaisei of the 
relay of a bootstrap circuit 1 5, if it passes through the predetermined period after the 
period progress which starting of a electric-discharge lamp 10 takes (for example, 
after [ of an after / powering on ] 1 second). Then, a Low signal is inputted, since the 
crystal oscillator 1 3 is oscillating and the input of another side serves as a High signal, 
the output serves as High and the signal of a crystal oscillator 13 is outputted to one 
side of NAND2 of the selection means 1 1 from NAND2. Moreover, a High signal is 
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inputted, since, as for another side, the NOT output of a timer signal, i.e., a High signal, 
is inputted, an output serves as Low and the signal of the armature-voltage control 
form oscillator 12 is no longer outputted to NAND1 by the output of the 
armature-voltage control form oscillator 12. And an output serves as High, and since 
the High signal which are the Low signal which is an output signal of NAND1, and an 
output signal of NAND2 inputs, the signal of a crystal oscillator 13 is chosen as 
NAND3, and it is outputted to it. This output signal is amplified by about effective 
voltage value 5V, and is inputted into FET1 and FET2 of amplifier 2 by field-effect 
transistor FET3 through transformers T1 and T2. And this RF signal is amplified by the 
RF whose effective voltage value is about 300v, and is outputted by the dc output of 
75V supplied from DC power supply 1 from amplifier 2. That is, the signal of the crystal 
oscillator 13 oscillated on a fixed frequency will be inputted after starting of a 
electric-discharge lamp 10, and amplifier 2 will operate. 

[0039] Since the frequency of the signal inputted into amplifier can be changed when 
the impedance change at the time of a electric-discharge lamp starting is remarkable 
according to the above-mentioned example, generating of the reactive current can be 
reduced. Moreover, since it can be made to operate on a fixed frequency after it is 
stabilized and a electric-discharge lamp lights up, the electromagnetic interference 
accompanying change of a frequency can be reduced further. Moreover, the phase 
can be detected as well as the above-mentioned example, without adding a special 
partial pressure circuit and a filter circuit, in order that the phase contrast detector 7 
may input the electrical potential difference of the input signal of power amplifier. 
[0040] Moreover, according to this example, since the selection means was 
constituted from a logical circuit, compared with the case where the analog switch 
which has a capacitive component is used, it also has the advantage that circuit 
actuation is stabilized. 

[0041] In addition, two or more oscillators which output the signal of a mutually 
different frequency if it is in the electric-discharge lamp lighting device which can 
expect the inclination of a phase shift beforehand may be made to arrange, the 
selection means which changes the output of an oscillator may be used so that phase 
contrast may be reduced according to that gap, and the control means to which the 
frequency of an oscillator is changed becomes unnecessary in this case. 
[0042] Moreover, what is necessary is just to treat the input signal in amplifier 
equivalent as a driving signal of a switching element in the example of all above that 
what is necessary is to be also able to use amplifier as a frequency converter, to 
change to an amplifier in this case and just to use the solid-state-switching 
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component of the class shown in the above-mentioned example. 

[0043] In the above explanation, although concretely illustrated about the class of the 
configuration of an excitation coil or an electrodeless discharge LGT, the quality of 
the material, and luminescence medium etc., other configurations, the quality of the 
material, a class, etc. can also be used. Moreover, although concretely illustrated in 
the above-mentioned example about circuit systems, component parts, etc., such as 
amplifier, a phase contrast detector, a control means, and an oscillation means, others, 
the existing circuit system, components, etc. can be used. 
[0044] 

[Effect of the Invention] As explained above, according to invention according to claim 
1 to 5, the electrodeless discharge LGT lighting device which can suppress generating 
of jamming by easy circuitry to extent which does not pose a problem, and 
corresponds to fluctuation of the frequency characteristics of an electrodeless 
discharge LGT exactly, and can prevent destruction of a component has been offered. 
Moreover, since it can respond to fluctuation of the frequency characteristics of an 
electrodeless discharge LGT exactly even if it does not use the control means to 
which the output frequency of an oscillation means is changed according to invention 
according to claim 3, an electrodeless discharge LGT lighting device can consist of 
still easier configurations cheaply. Furthermore, according to invention according to 
claim 4, since it can be made to operate on a fixed frequency after predetermined 
period progress from powering on, the electromagnetic interference accompanying 
change of a frequency can be reduced further. According to invention according to 
claim 6, the equipment which has the effectiveness in invention according to claim 1 
to 5 can be offered. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit block diagram showing one example of the electrodeless 
discharge LGT lighting device of this invention 

[Drawing 2] The circuit diagram showing the example of the lighting device for 
electrodeless discharge LGTs of this invention 

[Drawing 3] The important section sectional view showing the equipment of this 
invention 

[Drawing 4] The circuit block diagram showing the conventional lighting device for 
electrodeless discharge LGTs 
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[Description of Notations] 

I DC Power Supply 2 Amplifier 

5 Oscillation Means 6 Control Means 

7 Phase Contrast Detector 8 Matching Circuit 

9 Excitation Coil 10 Electrodeless Discharge LGT 

II Selection Means 12 Armature-voltage Control Form Oscillator (2nd Oscillator) 
13 Crystal Oscillator 14 (1st Oscillator) Timer Circuit 

15 Bootstrap Circuit 31 Reflective Bamboo Hat (**** Means) 
32 Front-Windshield Plate (**** Means) 
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n>5 ; >-9-C 2 t-f >y^^L 145i^h^>>?X^T 
r 1 <hT*^$n^«£EMffll^S§gl 2j&igEi^$nT 
h7>/X^Tr KDJL5- 

tgtc&^sn. iszizmftomtR^fki i<d±>\*®& 

NANDlCi^StlTl^. *ifl5glg§f 1 3 

i-> HlUUSNAND 2 KH&guSftTV^. 
[0 0 34] it8g*llil^e.©5 V©fijg«JE*t 

p^ns^ v@?s 1 4 «assA^©3fSffl^« 

^OtiijjiZ, HRfSl 1©±>HIHI?SNAND2 4JJ; 
t;/>y hlHl^NOTtC^LTV^. 1 1 «^ 

>H@?SNAND3«. ^->HIhJKNAND KDfflTji: 
AND 2 ©W^&A^tbTSiBg^tlT^ 

•So 

[0 0 3 5] Sfc, M^WiS'-l'VlilKl 4CDffi^S8T 

asmsa&mfl" 1 o (ommm® 1 5 *mm-z> u 

»A^nfc^»i^«aiiW 1 0 bk:&«EE£B!in-r3fcs& 
[0 0 3 6] Sfc, ±IB«l*SSt««r^^fcgBtCO 

^-©M?t#a^^^{'0 3^ffl^TSiwr^). a 
otc-^w(c®»$n^i&sc«iffl^i 

t5Vy-yh3 0«. rtM^S#tHSrM-rs««<DSIt 
S3 lO^^gg^ffiBSnTV^o -?-»Si*5£3 

i<Dmamz\t. nmmwmzmtizz\t&&5ik-rz> 



(6) 

9 

#^x«3 2#@aaan> ^ne>swssE3 i*3«ttxmffl 

U KW83 l©±H£«fig:*Ma2nTJISU 0 

t,>a. *&w«ic. mwiinmm l siob[zmm&^m 

[0037] ^IC02 t£*Lfc««ffife«fl"£*T3£«© JO 

fcattT«Sj&*«Asn*i, BtaE«iiK:»«an& 

-RYSB^tSHi gh{I^£:fc<fcOW^ai IK 

h i gh^^ts. *fc. m&fflwmmmmi 2*5 

«tZ/*fl^§gl 3dt3Mg£M&U 0il;Lte£&* 1 3. 
5 MHz, 13. 5 6 MH z ©^©fSSfi^HJ^t - 
*. £©£#, SiR^Sl 10NAND2©-3firlCtt. 
W^©t*0H i gh«^*iA*^n, ffi^©A*«* 

». fCDtilMLowtSt), #B»»B 1 3 ©fi^ti 
m^Sn^Vi. Sfc, NAND1CB, «JBEftOW»58S 
§§1 2<DW*lCiD, HlghfiWXA^n, 

X*Sn**5. BAUHlghfcftD. «JE«»»» 
figgl 2 0flf^ttiW5. *bT. NAND3CB, 
N AND 1 ©W* i g hft^iJitXNAN 
D 2 OHJAfff T?*5L owiWAAt5)) 5 5, 

>XT1, T2t^bT*WS20FETl, FET2 
CXA^ns. -5-bT, £©ig^$E«*t«. jfiSitftMl 

^J3 0 0 Vg«©it&^ifttC:lf *«»2*6a* 
SM. C©tt, h7>XTl, T2^tT^2 
na*f1il§2©A:*jfi^«. h9>XT3, ffitaR 1 £ 
;frLTtefflg&WS7©VinfcA*Sn5. Jtlff 
IS2©S5^Sta^«^«> t8b?>XCT28^bT 
ftffig&fflgg 7 © I infcA^ana. ^LTftffiitffi 40 

jg»a*w*i/, *fc«A/«fiHB©fc#fctt* 

£3foSfc« l/T, «JEEMfP»TiM»4M' H D 2 **» 
3 >7*>"!J-C 2 M L 1 i 

k JtapimmmzmmvxhvyitxfT r ibw # 



5 6 84 

fflM«iffilS7©ffl*«P«©^>1B* t /JN3V^€rK«, 

fc*ll*. 1 
3. 2MHzCfi~F?«. SBlC|iG«jWIA/rvs*£*fc 
». fgUffi&l&te 13. 8 MH z fc±#W5. 
[0 0 3 8] *LT, CO«fc5CWBB2«»6ffl*3n 

1 5©#»aPStt:#SU «JHC***«EBWMMW1 
If 1 0 btcEPimafta. UttlCkD, ftMMtftfllffl 
0 b fc»XSn&M Xlilil/tSMMfS 1 0 a^|6j 

•a&H— ±V»©7— ir|Wl*«4iHf*. 

*r i o ©tt»fcs**«Mis»«©Bfje»in 

iS8A*£ 1 fi>&) £*Sai:> *-rvBKtt, Low«^ 
£ffl2jLT, SlftiaKl 5 ©UP— *NA?&fcNtt 

MfSl 10NAND2©-Jl:(i Lowg^ 
TiSA^^n, «#©A*l3*fi»t«l 3fl»»«bTV» 
afc&H i ghft^iftafctfu ^©liJAHHighi 
&B, *ft$8SS&l 3©tWNAND2*6IB*aft 

a. *&, nandik»» «£MfP*9MWi 2 ©a 
ij\z&k>. Highflm*sn. ffi^tt. *-rv« 

^©NOTfflTj, -r^t»^v Hi gh{g-*§#A:*j£*ia 
^e., W^jteL ow£&0. «JE«fP»*fiS 1 2 ©fi 
*tttH2l3tt&<fc*. ^tT, NAND3l:ll NA 
ND 1 Offl*gtT?»5L o wit*J;tfNAND 2 O 

i ghifcD*!.fS«ggl 3©ffll^jWWRanTlfl*S 

na„ z\ottit>mm*. SMftb7>^^FET3 

«Atf*»«HE*6V»*K:WiSnT. 
>XT1, T2t*LT)WHI20FETl p FET2 

(cA^an^o fl/T, r©i«SiSift^-«. jtSE*iRi 

1&3 o ovn&o&mmzigmzn. j»hs2*»&hj* 
ana. o*D> o©$&»^«, -s©«stis 

"T?»s-r 1 3 ©f§*a<A#anT««8B 2 

[0039] ±ta«ifi^trctn«, *«fl"**s&S6-rsis 

©-f >fcf-^>X^t*«*^t#C, **»KA*« 

•^©ss^^ffi^-ra^t^T^a. ^«lt^ 
1 **iiiiigg©A*«^©SBE*A*'rafce6, 
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JEEK^, 7wJU^@K<£^ftni-r-5^<h^<. Steffi 

to 040] &#?^a£i&« 

[0 0 4 1] ft*. ^ft&ffi©-r*i©«ifi]£^»5T#.5 

[0 0 4 2] ±C£T©aa6«|fc:feHT\ ifHIS 

» * a a «^ s x -r yf>^f©i»g^tbT§« 

[0 0 4 3] £t_k©«9HCiS^TB:. ttB3-f 
[0 044] 

[f891©2&*] «±«(HLfc,fc5fcll:#»i~5e*© 
»«lcj;ntf. fi»fc|5JS&«/£T#*«S©£££|i3IS 



i2 



a**iH»^«*jiiv»fc<i'b, i&fi«;ft*fl-©ra«» 
k, »*«4ffi«©i8^»c<j;n«, mstx»&0fftn 

ft. «««CO*YbCff5«*l»**-Jifi«?IIBT?* 
•S. »*«6l2«©l8WfCj;n«, M$gil~5gBtt© 

[0®©lffi»^iJiBj] 

[si] *f8W©«««iS[«fl"jaflrsg©-iiJBfi»i** 

[0 2] #3gW©&««ft«fffflj6tfSfi©£ifi0d£jK 

1-080 

[03] *»w©se**-rsai5»rBiH 

[04] «£*©^«ffi&**Tfflj£fl"gB£^T[llSS:/D 
y#0 

[4m>RiH] 

I i 

5 

7 feffiM^ms 

9 Bgn-fiV 

I I s*?#a 

«» (J§2©fgjggg) 

i 3 m i ©%ss) 1 4 

1 5 mw}®& 3 1 

^a) 

3 2 Wi5^5X« (iW3tt*a) 



2 

6 Mffl^a 

8 V^>^|§Ji& 

i o ««asstSCT 
i 2 m&mmmm 



[03] 




• .pi * 



TH 'S PAGE BLANK 



(USPTO) 



